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free trade agreements, 271
gross domestic product, 268
import origin, 270
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increased import content from, 69
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intermediate goods, trade in, 60
manufactured exports, 322
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private sector, 272
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tariffs, 312
tariffs on imported cars, 213
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269
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ASEAN’s dialogue partner, 266
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Auto Alliance of Thailand (AAT), 220
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Detroit, 16
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227

auto parts makers
structure of, 210

auto production networks
foreign-driven, 311

auto-makers
efficiency in just-in-time production, 

226
automobile assemblers, 210
automobile components

standardization of, 210
automobile industry, see also 

automotive industry, automotive 
sector

global production networks, 198
Greater Bangkok region, 110
historical development in Thailand, 

202–13
industrialization process in 

Thailand, 204
local content requirement 

legislation, 203
production networks, 199

automotive assemblers, 76
automotive belt, 243

Thailand, in, 231
automotive clusters

evolution, 231–37
automotive companies

numbers in Thailand, 241
automotive industry, 18, 68–75

local content, 68
strategic importance, 77

automotive industry clusters
Thailand, 196–254

Automotive Parts Industry Club, 207
automotive production networks

Eastern Seaboard Area, 225
automotive sector

changes in import content, 70
decomposition of changes in local 

content, 70
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impact of technological structural 
changes on import content, 71
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on import content, 70
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Avent, 276
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backward linkage effects, 81
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Bang Chan, 205
Bangalore, 133
Bangkok, 223
Bangladesh

labour from, 150
banks

borrowing from, 92
BASF, 169
basic and clinical research, 190
basic infrastructure, 140–41
Batam, 114, 128, 140

export processing zone, 144
Baxter-Travenol, 169
Becton Dickson, 179, 191
Best

concept of clusters, 132
focus on horizontal integration, 131
productivity triad, 131–32

Best’s Productivity Triad, 23
Bilateral Free Trade Agreement, 304, 

321
bilateral trade, 267
Bio*One Capital, 178
biomedical research

basic and clinical research, 190
clinical development, 190
manufacturing, 191–92

product and process development, 
190

Biomedical Research Council (BMRC), 
176

Centre for Molecular Medicine 
(CMM), 175

Biomedical Science (BMS) cluster, 20, 
167

Singapore, 24
Biomedical Science Group (BMSG), 

176
biomedical science industry

compounded annual growth, 188
Singapore, in, 158–93

Biomedical Science Initiative, 161–75, 
186

industrial cluster, 162–65
value chain analysis, 162–65

Biomedical Science Investment Fund 
(BMSIF), 176, 178

Biomedical Science Proof of Concept 
(BMS POC), 177

biomedical sector
boutique segments, 187
policy to develop, 186

biopharmaceutical value chain, 165
biotechnology

definition of, 167
rapid manufacturing of, 168

biotechnology companies (1980s), 169
biotechnology firms

alliance with pharmaceutical firms, 
174

biotechnology industry, 168
background to, 167–75
product-development companies, 

170
biotechnology sector

vertical and horizontal models, 172
biotechnology value chain, 165–66
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investors’ privileges, 239
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scheme, 207

Booz Allen Hamilton, 258
brain circulation, 98
brand leaders (BL), 13
Brand-to-Brand Complementation 

(BBC), 19, 22, 77, 206
Initiative, 214
scheme, 213

Bristol-Myers Squibb, 180
Brunei, 317, 350
Bureau van Dijk Electronic 

Publishing, 115
business environment, 51

improvement of, 51
business model

increasing specialization, 94
business process outsourcing, 294

C
Cambodia, 326
Canada, 268
capital flow, 4
capital goods

GL indices of trade in, 58
growth of imports, 56
imports of, 55, 57
trade in, 60

capital inputs, 316
car prices (1988), 229
car-makers

global production networks, 196
see also automobile industry

cardiac pacemakers, 187
Carrefour, 289
Celanese, 169

Centre for Research in Cognitive and 
Neurodegenerative Disorders, 
180

Chachoengsoa, 223, 252
chemical industry, 169
chemical intermediates

production of, 174
chemicals

exports of, 185
chemo-genomics approach

drug discovery, 174
China, 268, 281

apparel industry, 21
ASEAN’s exports to, 269
emergence of, 134
FDI destination, top, 5
trade with ASEAN Six, 296

Chonburi, 110, 197, 223, 252
Ciba-Geigy, 169
circulation process

importance of, 265
Cisco, 13, 261–62
clinical research, 180
clinical research organizations, 180
CLMV countries, 313

less developed, 319
cluster effect

definition, 131
cluster-based approach, 188

biomedical science, 175
clusters

cohesively networked, 13
definition of, 199
generation of egalitarian network, 

132
globally connected, 135
underdeveloped, 135

clusters and industrial districts
Guerrieri and Peitrobelli, study by, 

201
commercial biopharmaceuticals, 182
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commercial services
exports, 4

Commitments on Air Transport 
Services, 278

Common Effective Preferential Tariff 
(CEPT), 311–12

intra-industry trade in ASEAN 
region, 326

communication costs
lowering of, 2

communication technologies, 264
proliferation of, 295

companies
vertically integrated, 170

Compaq, 13
Compendium of International Civil 

Aviation, 277
competition

growing, 2, 161
impact of, 113

Competitive Advantage: Creating and 
Sustaining Superior Performance, 10

competitive firms, 16
competitiveness

key elements for generating, 17
competitors

network-oriented, 13
computer firms

Penang and Johor, 139
computer industry

horizontal model, 170
vertical and horizontal models, 171

computing power, 172
Consultative Meeting on the Priority 

Sectors (COPS), 272
consumer markets

growing, 265
consumption goods

import of, 55, 57
imports in ASEAN, 56

Container Security Initiative (CSI), 285

contract logistics service providers, 
264

contract manufacturers, 147
contract organizations, 171
Contract Research Organizations 

(CROs), 165, 171
convergence

competitive pressures from, 173
Costa Rica, 35
costs

rising, 171
Covance, 180
Crick, Francis, 167
critical stakeholders, 135
cross-border fragmentation, 14–16
cross-border integration, 287
cross-border production networks, 260
cross-border production sharing, 37, 

54–84
cross-keiretsu, 210

pattern, 208
phenomenon, 206

customer relationship management, 
265

customized computer assembly, 141
customs, 328

harmonization, 327
procedures, 329
valuation, 328

Customs-Trade Partnership Against 
Terrorism (C-TPAT), 285

Czech Republic, 35

D
DEC

vertically integrated company, 169
decomposition analysis

local content, 79
definitions

cluster effect, 131
Dell, 13, 93, 108, 151
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Delta Electronics, 106
Design-for-Manufacture (DFM), 285
design services, 275
Detroit, 202
Detroit-Windsor, 16
developed countries

labour-intensive industries, 15
developing economies, 133, 135

governments in, 132
development agencies, 89
development costs

rising, 173
Development of a Conceptual 

Framework for the Establishment 
of a Single Aviation Market in 
ASEAN, 278

development strategies
import-substitution, 48

DHL, 104, 289
global connectivity in electronics 

production networks, 109
diagnostic instruments, 187
diagnostics, 173
Dicken, Peter, 316
disintegration-type fragmentation, 

48, 51
distance-type fragmentation, 51
distribution network configuration, 274
distribution strategy, 274
domestic regulatory measures

liberalization of, 2
Doner, 205
Dow, 169
Drucker, 266
drug development

economics of, 173
rising cost of, 172

drug discovery
chemo-genomics approach, 174

drugs
brand, 173

commercialization of, 167
new, 167

Du Pont, 169
dynamic cluster, 133–35

E
Eagle Global Logistics, 108
East Asia, 7

cross-border production networks, 60
dynamism of, 52
impact of globalization, 4–9
production networks, 40
trade barriers, 8–9

East Asian Community (EAC), 293
East Asian Economic Community, 314
East Asian economies, 305

heterogeneity, 21
East Asian regionalism, 313
Eastern Seaboard Development 

Project, 215, 238
characteristic of production 

network, 225
economic activity

globalization of, 86
economic analysis, 44
economic bilateralism, 321
economic crisis, 196

after, 221
effect on automobile industry in 

Thailand, 197
see also Asian Economic Crisis

economic development
beneficial impact on, 47
regional scale, 86

Economic Development Board (EDB), 
110, 176, 274

Initiatives in New Technology 
Scheme, 177

Training and Attachment 
Programme (TAP), 177

economic integration, xv, 302
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dejure, 326
limited benefit from formal regional 

trade agreements, 324
production goods, 56
utilization of, 52

economic surplus, 12
economics of network, 9–22
economies of scale, 2
electronic data interchange (EDI), 280
electronic firms

against basic and high-tech 
infrastructure institutions, 152

breakdown of data, 139
Indonesia, 127–53
industrial clustering, 127–53
Johor, 145
market and value chain links, 146
multinational coordination, 145
technological capabilities, 149
technological intensities, 138
two-tailed tests of high-tech 

infrastructure, 143
two-tailed tests of skills and 

technological intensities and 
wages, 151

two-tailed tests of systemic 
networks, 144

variables, proxies and measurement 
formulas, 137

electronic manufacturing service 
(EMS), 93

electronics industry, 76
changes in local content, 61–68
globalization of, 97, 104, 274

electronics manufacturers
capitalization on established market 

positions, 98
electronics production networks

spatial clustering of, 99
electronics products

production blocks of, 21

electronics sector, 78
changes in import content, 66
decomposition of changes in local 

content, 66
Japan, 83
local and import content, 65
similarities with automotive sector, 

75
spatial linkages, 72, 73
technological structural changes on 

import content, 67
trade structural changes on import 

content, 66
Eli Lilly, 168, 179–80
emerging economies, 161
endogenous countries, 55
Eng Teknologi, 108
Enhanced Tax Deduction, 177
Enterprise Resource Planning (ERP), 

283
entrepreneurial activities

insufficiency of, 187
environmental services, 165
ESB Development Plan I, 243
European Union (EU), 268, 302
Exel, 104
export intensity, 137
export oriented industrialization 

policy, xv
export processing zones (EPZs), 129

failure of, 130
export-led economic growth, 4
export-led economy, 337
export-led industrialization, 337
export-oriented industries, 77
export processing zones, 133–34

failure, 135
exports

role of foreign firms, 127
external economies, 101
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Exxon-Mobil, 111
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finance, 10
financial capital institutions, 91
financial cooperation

regional players, 336
financial incentives, 288
financial networks

decentralized, 92
financial system

developed, 336
firm-level drive

lack of, 133
Flaherty, 266
Flextronics, 13, 105, 150
Food and Drug Administration (FDA)

approval, 173
food supply chain

protection, 285
foreign companies

local content requirement, 2
foreign direct investment (FDI), 5–7, 

33, 325
China, 5
facilitation inward, 21
global net inflows, 3
incoming, 50
inflows, 6
one-stop service, 51
Singapore’s growth, 159
state-level coordination, 147

foreign equity ownership
Thailand, 330

foreign firms
employment generation, 127

foreign investment, 114
foreign investors, 322

forms of clusters
spatial scales, 100

forms of equity
development of diverse, 89

forward linkage effects, 81
fragmentation

concept of, 37
definition, 16, 39
disintegration-type, 48, 51
distance-type, 51
evidence of, 15
original idea of, 38
two-dimensional, 16, 41, 49

fragmentation of production, 98
fragmentation model

two-dimensional, 52
fragmentation theory, 9, 42, 46

development of, 52
fragmentation theory approach, 33–53
Framework Agreement for the 

Integration of Priority Sectors, 
272

Free and Secure Trade Initiative 
(FAST), 285

free trade agreements
region-wide, 313

Free Trade Zone Penang Companies 
Association (FREPENCA), 141

freight costs, 7
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Future, 276

G
gambling casinos

critical mass of, 133
Gateway City IE, 240
Genentech, 168
General Agreement on Tariffs and 
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generic drugs

global market, 173
genetic engineering, 168
Genome Institute of Singapore, 182
genomics, 172
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geographical configuration, 12
GeoLogistics, 104
GL index

intermediate goods trade, 77
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GlaxoSmithKline (GSK), 180, 188
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and Neurodegenerative 
Disorders, 180

Gleneagles Clinical Research 
Centre, 180

global 3PLs, 294
global commodity chains (GCCs), 11, 

87
global economy, 86
global flagship networks, 94
global flagships, 13
global lead firms, 94
global markets

integration, 145–47
global outsourcing, 295
global production network model,  

112
global production networks (GPNs), 

xv, 13–14, 87–89, 98, 162–63, 198
approach, 86–116
dynamics of, 88–93
multinational car-makers, 196
spread of, 201

global sourcing, 265
utilization of, 221

global supply chains, 292
global trends, 1–9

global value chains (GVCs), xv, 87, 
136, 163, 303

analysis, 163
approach, 335
arrangements, 336
governance, 12–13

globalization, 1–4, 50, 161
forces, 174
foreign competition, 266
harnessing of positive forces of, 4
manufacturers having global 

networks, 319
globalization of production, 97
globalized economy, 9
globalized production activity, 88
Gloria-Arroyo, 323
Good Manufacturing Practice (GMP), 

167
Gordon and McCann’s three ideal-

typical model, 23
government

involvement crucial, 339
government agencies, 113
GPN approach, 335
GPN Dynamics, 93
Grabowski, 172
gravity equation exercises, 44
Greater Bangkok Region, 16, 23, 110, 

112
automobile industry, 110

Gross Domestic Product (GDP), 3
Gross Regional Product share

automotive cluster in Thailand’s 
Eastern Provinces, 231–32

by regions in Thailand, 233
growth poles, 129
Grubel-Lloyd (GL) index, 23, 58–59, 

78
intermediate goods, 59
see also GL index
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discovery of gas in, 252
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hard disk drive (HDD)

industrial clusters, 112
industry, 104, 108, 110
manufacturing centre, 160
market, 105
Penang, 23
Singapore, 16
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Management System, 281

Heckscher-Ohlin model, 15, 34
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Hepatitis C, 181
Hewlett Packard, 93, 106, 108, 142,  

151
high-tech companies, 133
high-tech infrastructure, 135, 141
high-value added products

transportation of, 276
Hoeschst, 169
Hoffmann-La Roche, 169
hollorization

avoiding of, 48
homeland security, 284
Hong Kong, 136
Hopkins, John, 179
horizontal models

computer industry, 170–71
rising costs, response to, 171

human capital formation, 336
human capital utilization, 4
human clinical trials, 173
human development

slow, 134
human protein, 168

human resource, 137
industry linked development, 273

human resource management, 10
Hungary, 35

I
IBM, 12–13, 97

vertically integrated, 169
ICI, 169
ICON, 180
ICT-enhanced information 

management, 94
implantable devices, 187
import content, 72

changes in, 67
import shares

diversion of, 71
import-substituting type industries, 34
import substitution, 337
imports

increased, 56
India, 268, 281, 330

strategy of, 324
Indonesia, 136

automotive sector, 68
electronic firms, 127–53
foreign firms, role of, 127
hands-off approach, 142

industrial clustering, xv, 16–18, 165
industrial clusters, 101–02, 104–11

high growth regions, 87
industrial complex model, 100, 111–12
industrial complexes, 102
industrial concentration, 102
industrial districts

Thailand, 198
Industrial Estate Authority of 

Thailand (IEAT), 205, 238
industrial estates, 133

efficiently governed, 134
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industrial organization
changing, 94

industrial policy, 77
industrial sectors

shares of exports of, 185
shares of output of, 184

industry
creation, 135
infrastructure, basic, 135

influenza test kits, 187
information and communication 

technolocy (ICT), 1, 159, 199, 211
information technology (IT), 282
infrastructure and logistics system

well-developed, 337
input structure

changes in, 60–61
input-output structure, 12
integrated design manufacturers 

(IDMs), 93
integration

global markets, in, 135
global markets and value chains, 

145–47
Intel, 108, 142, 151, 170
Intellectual Property Management 

Hub Scheme, 177
inter-firm relationships, 26
inter-industrial linkages, 71
interdependencies, 91
interdependency

industries across borders, 72
intermediate goods, 4, 60

GL index, 59, 77
import of, 55, 57, 82
Japan, from, 56

intermediate goods trade, 23
international air freight traffic, 278
international connectivity, 4
international division of labour, 87

international input-output analysis
application of, 54–84

International Maritime Organization-
ASEAN Follow Through Projects, 
281

International Organization for 
Standardization (ISO), 285

international production
mechanism of, 36

international production networks, 50
international trade

rising trend of, 4
international transport services, 277
Internet

arrival of, 1
interpersonal relationships

local networks of, 102
Intima, 190
intra-ASEAN (AFTA) Economic 

Integration
factors preventing, 307–08

intra-ASEAN investment, 5
intra-ASEAN trade, 269
Intra-East Asian regional trade, 5
intra-East-Asia trade, 44
intra-firm production sharing, 38
intra-industry trade, 4

(1990–2000), 55
changes in, 58, 60

intra-regional competition, 320
intra-regional FDI inflows, 5, 7
intra-regional trade

EC countries, 58
intra-regional trade barriers, 9
intra-regional transfer

manufactured goods, 304
investment

sharp decline in rate of, 58
investors’ privileges, 239
inventory management, 274
Ireland, 136
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Isuzu Engine Manufacturing, 208
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rapid development of, 20

J
Jabil Circuit, 108
Japan, 35, 268, 281

automotive parts suppliers, 83
decline in inputs from, 68
electronics sector, 83
free trade agreements, 323
import content from, 69
role as supplier of input, 74
spatial backward linkage effects 

on, 73
trading with ASEAN Six, 296

Japan Centre for Economic Research, 82
Japan External Trade Organization 

(JETRO), 312
Japanese auto-makers

rent sharing, 221
Thailand, in, 216

Japanese automotive industry
backward linkage effects on, 75

Japanese car-makers, 197
changes in LCR system, 238
satellite strategies, 206
see also Japanese automotive 

industry
Japanese investments, 136
Japanese part-makers

location of, 241–42
Japanese parts suppliers, 205
Japanese transnational corporations 

(TNCs), 87
Japanese Yen

appreciation of, 206, 215
Java, 128

computer assembly, 147

Java-Batam, 141
integration of electronic firms, 145
mean wages in, 150

Johnson and Johnson, 173
Johor, 114, 128, 140

electronic firms, 145
Joint Declarations for Cooperation to 

Combat International Terrorism, 
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Jurong Island, 110
Jurong Island Chemical Complex, 111
just-in-time deliveries, 76, 267, 305

parts, 220
just-in-time production, 110, 303
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Kanban, 222
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keiretsu system, 206
Kelang Valley region, 146
Kia-Timor, 110
Kintetsu, 289
knowledge diffusion, 94

impact on, 94
Koizumi, Junichiro, 323
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Korea, 35

trading with ASEAN Six, 297
Korea International Cooperation 

Agency, 280
Kuala Lumpur International Airport 

(KLIA), 151
Kunming Rail Link, 280
Kyoto Convention, 327
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differentiation and division of, 135
division of, 87

labour costs
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labour markets
flexible, 91

labour productivity, 137
labour-intensive activities, 47
labour-intensive industries, 15
Lad Krabang, 205
Laem Chabang IE, 238, 240
land-intensive activities, xv
Laos, 317, 326
Las Vegas, 133
Latin America, 35
lead firm customers, 96
lead firms, 163
lean management, 267
learning and innovation, 147–51

policy, 134
Lee Kuan Yew School of Public Policy, 

160
Lem Chabang port, 197
less developed countries (LDCs), 33, 

39
policy-makers, 36

liberalization policy, 196
Life Science industry, 176
Life Science Investment Fund, 177–78
Likert scale scores, 138
Lilly System Biology, 179
local content requirement, 2, 84, 237

(1990), 62
(2000), 63
abolishment of, 203
changes by industry, 60, 61
changes in, 64
decline in many industries, 61
decomposition analysis, 79
decomposition of changes in, 61–68
decrease, 23
factors affecting, 75–77
impact of, 253
important determinants of, 78

Local Industry Upgrading Programme 
(LIUP), 322

local suppliers, 14
localization

forces of, 320
localized social networks, 103
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specific aspects of advantages, 338
logistics management, see supply 

chain management
logistics users, 264
Long Towy port, 197
Lonza, 182
Lundvall, 136
lyophilization plant, 181
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Maccine, 180
machinery

definition, 34
machinery goods, 35
machinists, 150
Malaikolunthu, Asokkumar, 153
Malaysia

automotive industry, 68–69
automotive sector, 75
economic statistics on growth, 107
electronic firms, 127–53
national car project, 110
Trade Minister, 311

mammalian cell culture plant, 182
managers, 150
manufactured goods

intra-regional transfer of, 304
manufacturers

practising JIT production, 306
specialized, 95

manufacturing
outsourcing of, 164
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medical devices, 165
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distribution of, 274–76
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193

Metro, 289
Mexico, 35, 53
Microsoft, 170
milk-run system

parts delivery, 222
Mitsubishi Chemicals, 169
Mitsui Petrochemicals, 169
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